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Do  not  assume  content  reflects  current 
scientific  knowledge,  policies,  or  practices. 


Circular,  no.  7. 


United  States  Department  of  Agriculture, 


Forestry     Division. 


THE  GOVERNMENT   TIMBER  TESTS. 

In  reply  to  many  inquiries  regarding  the  comprehensive  Timber  Tests 
inaugurated  in  the  Forestry  Division  of  the  Department  of  Agriculture,  the 
following  brief  statements  regarding  the  objects  and  methods  of  the  work  have 
been  prepared,  in  the  hope  that  thereby  an  interest  in  this  investigation,  a  work 
of  national  importance,  may  be  spread. 

NEED    OF  THE   INVESTIGATION. 

It  will  be  admitted  by  all  who  have  to  handle  wood  in  building,  engineering, 
and  manufacturing,  that  our  knowledge  regarding  the  properties  of  our  various 
timbers  is  not  very  satisfactory,  and  that  while  attempts  more  or  less  systematic 
-have  been  made  to  determine  these  properties,  and  knowledge  gained  from 
experience  exists  among  those  who  have  handled  certain  classes  of  wood  for 
certain  purposes,  there  does  not  exist  much  reliable  published  information  for 
general  use. 

The  reason  for  this  deficiency  may  be  explained  from  the  fact  that  wood, 
being  a  non-homogeneous  material,  varies  very  largely  in  its  qualities.  Not  only 
does  there  exist  a  wide  range  of  qualities  in  the  same  species  if  grown  under 
different,  conditions,  but  the  quality  varies  in  the  same  tree  from  the  butt  to  the 
top,  and  from  the  heart  to  the    bark. 

To  arrive,  then,  at  any  satisfactory  results  in  an  experimental  determination 
of  the  properties  of  wood,  it  is  necessary  to  derive  them  from  test  material  of 
known  origin,  and  furthermore,  to  establish  any  laws  which  will  be  generally 
applicable  in  referring  quality  to  physical  appearance,  structure,  and  origin 
of  material,  it  is  necessary  to  examine  and  test  carefully  a  very  large  number  of  test 
specimens. 

The  difficulty  for  private  enterprise  to  secure  the  test  material  in  sufficient 
quantity,  and  with  a  full  knowledge  of  its  origin,  in  fact  the  magnitude  of  an 
investigation  of  this  kind,  renders  it  pre-eminently  an  undertaking  for  a  Govern- 
ment agency.  This  has  also  been  recognized  by  the  Prussian  Government ;  but 
the  U.  S.  Department  of  Agriculture  can  boast  of  having  inaugurated  such  elabor- 
ate work  one  year  earlier. 


OBJECT     OF     THE     WORK. 

The  object  of  this  work  in  general  will  be  readily  perceived  from  the  fore- 
going  statement. 

Besides  more  reliable  data  regarding  the  properties  of  our  principal  timbers 
there  is  to  be  gained  from  this  investigation  a  means  of  determining  quality  by 
the  examination  of  physical  appearance  and  structure,  and  of  establishing  an 
inter-relation  between  quality  and  conditions  of  growth. 

To  define  the  objects  of  the  work  more  in  detail,  some  of  the  questions  which 
it  is  expected  ultimately  to  solve   may  be  formulated  as  follows : 

What  are  the  essential  working  properties  of  our  various  woods  and  by  what 
circumstances  are  they  influenced  ?  What  influence  does  seasoning  of  different 
degree  have  upon  quality?  How  does  age,  rapidity  of  growth,  time  of  felling,  and 
after-treatment  change  quality  in  different  timbers  ?  In  what  relation  does 
structure  stand  to  quality  ?  How  far  is  weight  a  criterion  of  strength  ?  What 
macroscopic  or  microscopic  aids  can  be  devised  for  determining  quality  from 
physical  examination  ?  What  difference  is  there  in  wood  of  different  parts  of 
the  tree  ?  How  far  do  climatic  and  soil  conditions  influence  quality  ?  In  what 
respect  does  tapping  for  turpentine  affect  quality  of  pine  timber? 

It  is  also  proposed  to  test,  as  opportunity  is  afforded,  the  influence  of  con- 
tinued service  upon  the  strength  of  structural  material,  as  for  instance  of  members 
in  bridge  construction  of  known  length  of  service.  This  series  of  tests  will  give 
more  definite  information  for  the  use  of  inspectors  of  structures. 

Besides  these  problems,  many  others  will  arise  and  be  solved  as  the  work 
progresses,  and  altogether  a  wealth  of  new  knowledge  regarding  one  of  our  most 
useful  materials  must  result.     It  is  proposed  to  publish  results  from  time  to  time. 

ORGANIZATION     AND     METHODS. 

There  are  four  departments  necessary  to  carry  on  the  work  as  at  present 
organized,  namely : 

I.    The  collecting   department. 
II.    The  department  of  mechanical   tests. 

III.  The  department  of  physical  and  microscopic  examination  of  the  test 
material. 

IY.       The  department  of  compilation  and  final  discussion  of  results. 

The  collection  of  the  test  material  is  done  by  experts  (Dr.  Charles  Mohr,  of 
Mobile,  Ala.,  for  southern  timbers).  The  trees  of  each  species  are  taken  from  a 
number  of  localities  of  different  soil  and  climatic  conditions.  From  each  site  5 
trees  of  each  species  are  cut  up  into  logs  and  disks,  each  piece  being  carefully 
marked,  so  as  to  indicate  exactly  its  position  in  the  tree ;  four  trees  are  chosen  as 
representative  of  the  average  growth,  the  fifth  or  "check  tree"  the  best  developed 
specimen  of  the  site. 

Disks  of  a  few  young  trees,  as  well  as  of  limbwood,  are  also  collected  for 
biological  study.  The  disk  pieces  are  8  inches  in  height  and  contain  the  heart 
and  sapwood  of  the  tree  from  the  north  to  the  south  side  of  the  periphery.  From 
50  to  TO  disk  pieces  and  from  10  to  15  logs  are  thus  collected  for  each  species  and 
site. 


I 


nil  account  of  the  conditions  of  soil,  climate,  aspect,  measurements,  and 
determinable  history  of  tree  and  forest  growth  in  general  accompanies  the  collec- 
tion from  each  site. 

Dhe  disks  are  sent,  wrapped  in  heavy  paper,  to  the  Botanical  Laboratory  of 
the  University  of  Michigan,  at  Ann  Arbor  (Mr.  F.  Roth,  in  charge),  to  be  studied 
as  to  their  physical  properties,  their  macroscopic  and  microscopic  structure,  rate 
of  growth,  etc.  Here  are  determined,  (a)  the  specific  weight  by  a  hygrometric 
method;  (b)  the  amount  of  water  and  the  rate  of  its  loss  by  drying  in  relation 
to  shrinkage ;  (c)  the  structural  differences  of  the  different  pieces,  especially  as 
to  the  distribution  of  spring  and  summerwood,  strong  and  weak  cells,  open 
vessels,  medullary  rays,  etc.;  (d)  the  rate  of  growth  and  other  biological  facts 
which  may  lead  to  the  finding  of  relation  between  physical  appearance, 
conditions  of  growth,  and  mechanical  properties. 

The  material  thus  studied  is  preserved  for  further  examinations  and  tests 
as  may  appear  desirable,  the  history  of  each  piece  being  fully  known  and 
recorded. 

The  logs  are  shipped  to  the  St.  Louis  Test  Laboratory  in  charge  of  Prof. 
J.  B.  Johnson.  They  are  stenciled  off  for  sawing  and  each  stick  marked  with 
dies,  corresponding  to  sketch  in  the  record,  so  as  to  be  perfectly  identified  as  to 
number  of  tree,  and  thereby  its  origin,  and  as  to  position  in  tree.  After  sawing 
to  size,  the  test  pieces  are  stacked  to  await  the  testing.  One-half  of  every  log  will 
be  tested  green,  the  other  half  after  thorough  seasoning.  A  determination  is 
made  at  the  time  of  testing  of  the  amount  of  water  present  in  the  test-piece, 
since  this  appears  greatly  to  influence  results. 

From  each  tree  there  are  cut  two  or  three  logs,  from  each  log  three  or  four 
sticks,  two  of  standard  size,  the  other  one  or  two  of  larger  size.  Each  standard 
stick  is  cut  in  two,  and  one  end  reserved  for  testing  two  years  later  after  seasoning. 
The  standard  size  for  the  sticks  is  4x4  inches  and  (>0  inches  long  for  cross-breaking 
tests.  There  will,  however,  be  made  a  special  series  of  cross-breaking  tests  on  a 
specially  constructed  beam  testing  machine,  gauged  to  the  Watertown  Testing 
Machine,  in  which  the  full  log  length  is  utilized  with  a  cross  section  of  6  by  12 
up  to  8  by  10  inches,  in  order  to  establish  the  comparative  value  of  beam-tests  to 
those  on  the  small  test-pieces.  It  is  expected  that,  in  the  average,  50  tests  will  be 
made  on  each  tree,  besides  4  or  5  beam  tests,  or  250  tests  for  each  species  and 
site.    The  methods  adopted  for  the  tests  will  be  described  more  fully  later. 

All  due  caution  will  be  exercised  to  perfect  and  insure  the  accuracy  of  methods 
aiid  besides  the  records,  which  are  made  directly  in  ink  into  permanent  books, 
avoiding  mistakes  in  copying,  a  series  of  photographs,  exibiting  the  character  of 
the  rupture,  will  assist  in  the  ultimate  study  of  the  material,  which  is  also 
preserved. 

The  department  of  compilation  and  final  discussion  of  results  is  as  yet 
not  organized. 


CONCLUSION. 


Such  work  as  this,  if  done  as  indicated,  and  well  done,  will  never  need  to  be 
clone  over  again.  The  results  will  become  the  standard,  the  world  over.  The 
strength  and  value  of  a  given  species  or  even  stick  will  then  no  longer  be  a  matter 


of  opinion,  but  a  question  of  established  fact,  and  n-e  will  learn  not  only  to  apply 
our  timbers  to  the  use  to  which  they  are  best  adapted,  but  also  what  conditions 
produce  required  qualities,  thus  directing  the  consumer  of  present  supplies'  and 
the  forest  grower  of  the  future. 

The  American  Association  for  the  Advancement  of  Science,  in  its  Section  of 
Mechanics  and  Engineering,  has  created  an  Advisory  Board  to  assist  in  securing 
improved  methods,  and  the  co-operation  of  other  authorities  will  be  welcomed  to 
make  this  a  truly  national  work. 

So  far  the  work  has  been  confined  to  Southern  Pines  and  Oaks  (which, 
thanks  to  the  courtesy  of  the  Louisville  and  Nashville  Railroad  Company, 
could  be  obtained  free  of  transportation  charges) ;  the  scant  appropriations 
available,  and  other  unfavorable  conditions,  making  such  limitation  necessary. 

The  work  will  be  extended  and  its  progress  pushed  in  proportion  to 
appropriations  made  by  Congress,  which  depend  upon  the  interest,  which  the 
work  may  arouse  among  those  to  be  benefited  bv  it. 


Approved : 

Edwin  Willits, 

Assistant  Secretary. 


B.  E.  Ferxow, 

Chief  of  Division. 


